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Descu, C. H.—Metallography. 

THOMSEN, T. C.—Internal lubrication of steam engines. 
KINNICUTT, WINSLow AND Pratt.—Sewage disposal. 

KLEIN AND SOMMERFELD.—Uber die theorie des Kreisels. 4 parts. 
Turpain, A.—Notions fondamentales sur la telegraphie. 

Turpatn, A.—Telephonie. Du telephonie Bell. 

p'Ocacne, M.—Notions elementaires sur la probubilité des erreurs. 
3ARBILLION AND FERRoux.—Les compteur electriques. 

Revitton L.—La metallographie microscopique. 

BAKER, T. T.—The telegraphic transmission of photographs. 

AsHE, S. W.—Electricity experimentally and practically applied. 
SHELDON AND HAusMANN.—Dynamo electric machinery. 

HALLER AND CUNNINGHAM.—The Tesla high-frequency coil. 
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Engineering News. General Index. 
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Institution of Civil Engineers of Ireland. Transactions, volume 36. Dublin, 


1910. (From the Institution.) 

New Jersey Geological Survey. Annual report of the State geologist for 1909. 
Trenton, 1910. (From the Survey.) 

Institution of Naval Architects. Transactions, vol. 52. London, 1910. (From 
the Institution.) 

Canada Department of Customs. Annual report, No. 31, March, 1910. Ottawa, 
1910. (From the Department.) 

Canada Mines Department. Geology of the Haliburton and Bancroft areas, 
province of Ontario. Ottawa, 1910. (From the Department.) 

Philadelphia Water Bureau. Reports 1905 to 1908. Philadelphia, 1906-1909. 
(From the Bureau.) 

Baltimore, Md., Water Board. Annual reports, 1906-1909. Baltimore, 1907- 
1910. (From the Board.) 

Manchester Association of Engineers. Transactions, 1909-1910. Manchester, 
1910. (From the Association.) 

Jewish Hospital Association. Forty-fifth annual report. Philadelphia, rgro. 
(From the Association. ) 

Buffalo Bureau of Water. Annual report for 1906 and 1909. Buffalo, 1906 
and 1909. (From the Bureau.) 

Canadian Society of Civil Engineers. Transactions vol. 24, pt. 1. Montreal, 
1910. (From the Society.) 

Massachusetts Institute of Technology. Register of former students, March, 
1909. Boston, 1910. (From the Institute.) 

New Zealand Institute. Transactions vol. 42. Proceedings, 1909, pts. 3 and 
4. (From the Institute.) 
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Grand Rapids, Mich., Board of Public Works. Annual reports, 1902 to 1910. 
Grand Rapids. (From the Board.) 

Canadian Mining Institute. Journal, 1907. Montreal. (From the Institute.) 

Canada Mines Department. Bulletin No. 3. Ottawa, 1910. (From the De- 
partment. ) 

Hocking Valley Railway Company. Eleventh annual report. Columbus, rg1o. 
(From the Company.) 

Nova Scotian Mining Society. Journal vol. 15. Halifax, 1910. (From the 
Society. ) 

Yale University. Treasurer’s report, 1909-1910. New Haven, 1910. (From 
the University.) 

Institution of Mining and Metallurgy. Transactions vol. 19. London, 1g!o. 
(From the Institution.) 

Comparative Statistics of Lead, Copper, Spelter, Tin, Aluminium, Nickel, 
Quicksilver and Silver. Compiled by the Metallgesellschaft, the Metal 
lurgische Gesellschaft, A.G., and the Berg- und Metallbank Aktiengesell- 
schaft. 16th annual issue. Frankfort-on-the-Main, 1910. (From the 
American Metal Co.) 

Div-a-let. Division by letters. A pastime or mental diversion mostly intended 
for those who are fond of such things. By W. H. Vail, A.M., M.D., New- 
ark, N. J., 1909. (From Mr. Charles Gilpin, Jr.) 

U. S. Geological Survey. Professional papers No. 68. The ore deposits of 
New Mexico. By W. Lindgren, L. C. Graton, and C. H. Gordon. 
Washington, 1910. (From the Survey.) 

Lynn, Mass., Public Water Board. Annual report, 1907 and 1908. Lynn. 
1908, 1909. (From the Board.) 

Ontario Agricultural Department. Annual report of the live stock 
associations of Ontario. Toronto, 1910. (From the Department.) 
Western Australia Mines Department. Report for 1909. Perth, roro. 

(From the Department.) 

Fall River, Mass., Annual Reports of the Watuppa Water Board. Fall 
River, 1910. (From the Board.) 

Canada Department of Trade and Commerce. Annual report, 1910, part 
2. Ottawa, 1910. (From the Department.) 

New York State Museum. Bulletin No. 143. Albany, 1910. (From the 
Museum. ) 
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BOOK NOTICES. 


Tue Testa Hich Frequency Com, Its Construction and Uses. By George 
F. Haller and Elmer Tiling Cunningham. Cloth x1 + 119 pages, 742x5% 
inches, 56 illustrations. D. Van Nostrand Company, New York, 1910. 
Price, $1.25 net. 


Publications for the guidance of amateur mechanics and electricians do 
not generally undertake to describe apparatus requiring a degree of technical 
skill beyond the capacity of the average amateur and descriptions of high fre- 
quency coils can scarcely be looked for in such works. To assist the increas- 
ing number of advanced amateurs the authors present an account of 
the construction of a 12-inch coil whose details they have worked out by 
careful experimenting. With the precise descriptions given and the clear 
illustrations the book should well serve its intended purpose. 


Dynamo Extecrric MACHINERY, Its Construction, Design and Operation; 
Direct Current Macuines. By Samuel Sheldon, A.M., Ph.D., D.Sc., 
and Erich Hausmann, E.E., M.S. Eighth edition, completely rewritten. 
Cloth 1x + 328 pages, 7%x5™% inches, 210 figures. D. Van Nostrand 
Company, New York. Price, $2.50 net. 


The object sought in the preparation of this work has been the produc- 
tion of a text-book for students in engineering. An engineering student has 
many tasks to perform in the prosecution of his studies and his time is 
precious. A subject should for that reason be presented with a view to econo- 
mize his labor in mastering it in the time allotted. That object has been 
carried out in the present work. 

The introductory chapters contain a brief review of fundamental electric 
and magnetic laws and facts bearing upon the design of electromagnetic 
machinery. In the chapters which follow each element of dynamo-machines 
is presented in a direct and lucid manner and with a conciseness that is 
well adapted to the needs of the modern technical student. With the excep- 
tion of the introductory chapters the work has been entirely rewritten, bring- 
ing it as fully up-to-date as a text-book well can be. A number of industrial 
applications, such as motor drives and multiple-unit systems of control add 
materially to its value in stimulating the reader’s interest. 


PUBLICATIONS RECEIVED. 


Annuaire pour l’an 1911, publié par le Bureau des Longitudes. Avec 
notices scientifiques. Paris, Gauthier-Villars, 1910. Price, in paper, 1 frane 
50c. 

A Chip of the Old Block or, at the Bottom of the Ladder. By Edwin 
J. Houston, A.M., Ph.D. 363 pages, illustrations; 12mo. Philadelphia, Grif- 
fith & Rowland Press, n.d. 
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The Land of Drought or, Across the Great American Desert. By Edwin 
J. Houston, A.M., Ph.D. 355 pages, illustrations; tr2mo. Philadelphia, Grif- 
fith & Rowland Press, n.d. . 

Sur la structure des scories et “terres cuites” trouvées dans la série 
pampéenne et quelques éléments de comparaison par Félix F. Outes, secré- 
taire et directeur des publications du Musée de la Plata avec la collaboration 
du docteur H. Biicking. [De la Revista del museo de la Plata, tome xvii, 
pages 78 a 85.] 8 pages, plate, quarto. Buenos Aires, Coni Freres, Igto. 

Canada Department of Mines, Bulletin No. 3. Recent advances in the 
construction of electric furnaces for the production of pig iron, steel, and 
zinc. By Eugene Haanel, Ph.D. .76 pages, illustrations, plates; 8vo. Ottawa, 
Government Printing Bureau, 1910. 

La Misura delle deformazioni dei tubi e recipienti cilindrici sollecitati 
da pressione interna. Ing. Federigo Giordano. 80 pages, illustrations, quarto. 
Milano, Ulrico Hoepli, 1910. 

Der Kautschuk und seine priifung von Prof. Dr. F. W. Hinrichsen und 
Dip. Ing. K. Memmler. 263 pages, illustrations, 8vo. Leipzig, S. Hirzel, 1910. 

The applications of Collodion Emulsion to three-colour photography, 
process work, isochromatic photography, and spectroscopic work. Second 
(enlarged) edition. By Henry O. Klein. 125 pages, illustrations, 8vo. Lon- 
don, A. W. Penrose & Co., 1910. Price, 5 shillings. 

Manila Bureau of Science. The mineral resources of the Philippine 
Islands with a statement of the production of commercial mineral products 
during the year 1900, issued by the division of geology and mines, Bureau of 
Mines, Warren D. Smith, chief. 81 pages, plates, maps, 8vo. Manila, Bureau 
of Printing, 

Installations of the “ Chloride Accumulator ” on the System of the Gulf- 
port and Mississippi Coast Traction Co. Bulletin No. 125. 8 pages, illustra- 
tions, quarto. Philadelphia, Electric Storage Battery Co. 

Canada, Department of Mines. Report of analyses of ores, non-metallic 
minerals, fuels, etc., made in the chemical laboratories during the years 1906, 
1907, 1908. Arranged by F. G. Wait, M.A., F.C.S., Chief Chemist. 126 pages, 
plates, 8vo. Ottawa, Government Printing Bureau, 19009. 
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THE MOORE & WHITECO. 


PHILADELPHIA, PA.,U.S.A. 
Paper-making Machinery 
Builders of | Friction Clutch Pulleys 
Cut-off Couplings, etc. 


No M 
= NO Matter What System of Exhaust Steam Heating 
= 
3¥ is adopted, you can save from $50 to $500 by using in connection with it the new Cochrane 
BY Surplus-Exhaust Feed-Water Heater and Receiver. This amount of money will be saved on 
Sy the first cost of the installation as compared with any other type of feed-water heater equipped 
$7) for use in connection with an exhaust steam heating system. 
sy The new heater embodies all the valuable features heretofore employed in Cochrane 
3 Heaters and Receivers, with the addition of an attached oil separator that provides not only 
7) for purifying the exhaust steam condensed in heating the boiler feed water, but also the surplus 
B17) exhaust that goes to the heating system or to atmosphere. Asa consequence, it is not necessary 
7) to provide an independent oil separator and trap in order to protect the heating system from 
57) fouling by oil, or in order to be able to utilize the condensed return as boiler feed. 

; Our 48-page book, No, ‘*21-E,"’ illustrates nearly a dozen of the best known commercial 

heating systems, and might be of interest ; ask for it. 

x HARRISON SAFETY BOILER WORKS 

on 3142 N.17TH ST. PHILADELPHIA, PA. 
' HOWARD WOOD, President J. R. JONES, Secretary and Treasurer 

Business Established 1826 


Alan Wood Iron and Steel 
Company 


Manufacturers of 
BASIC OPEN HEARTH STEEL BILLETS, BLOOMS, SLABS, 


SHEET BARS, UNIVERSAL MILL PLATES, AND BLACK AND 
GALVANIZED IRON AND STEEL SHEETS AND PLATES 


SPECIALTIES 
Locomotive Jacket, Blue Annealed Bath Boiler, Swede and Norway Sheets, 
Gas Holder, Corrugated Best Bloom, A. W. clean, M. F. Cold Rolled Sheets, 
Pickled and Cold Rolled Sheets, Electrical Iron and Steel, Best Last, Water 
Pipe and Light Plates. 
W. Diamond" and “A. W. Ribbed Pattern Rolled Steel Floor Plates 
Sizes Furnished on Application 


street Philadelphia 


Your courtesy in mentioning the Journal will be appreciated 
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WILLIAM SELLERS & CO. 


INCORPORATED 
PHILADELPHIA, 


Modern Machine Tools 


TOOL-GRINDING MACHINES 
DRILL-GRINDING MACHINES 


High-Speed Traveling Cranes, 
Swing Cranes, &c. 


BORING AND TURNING MILLS 
DRILLING AND BORING MACHINES 


Improved Injectors for Boilers 


SHAFTS, HANGERS, COUPLINGS, PULLEYS, 
ETC. : =: FOR TRANSMITTING POWER 


Your courtesy in mentioning the Journal will be appreciated 
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CONVEYING 
MACHII NERY 


POWER-TRANS MISSION 
CHAINS 


For Catalogs address 


LINK - BELT 
COMPANY 


PHILADELPHIA CHICAGO 
INDIANAPOLIS 


BELMONT IRON WORKS 


STRUCTURAL STEEL WORK 
Designed and Fabricated 


SHOPS: 22nd Street and Washington Avenue, Philadelphia, Pa. 
and Eddystone, Pa. 


PHOSPHOR BRINTE SMELTING CO 


Your courtesy in mentioning the Journal will be appreciated 
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Library of the Franklin Institute 


The most complete scientific and technical collection 
110,000 titles 


Electricity, chemistry, geology, mining and metallurgy, mechanics 
and engineering, physics, etc. 
Bound files of the leading technical magazines of all countries. 


Complete sets of the publications of the principal scientific societies 
of the world. 


United States and foreign patent reports. 


Translations The Library is prepared to undertake a_ limited 

Fs amount of work in connection with the verification 

References Verified of references translations and copying from English, 

> a German, and French books and periodicals. A mod- 
Articles Copied erate charge will be made to cover expense. 


Inquiries relating to the Institute and applications for membership 
should be addressed to the 


SECRETARY OF THE INSTITUTE 


South 7th Street 


THOMAS A. BIDDLE & CO. 


STOCK-BROKERS 
INVESTMENT SECURITIES 
326 WALNUT STREET 
210 REAL ESTATE TRUST BUILDING 


PRIVATE WIRE TO NEW YORK 


THE MAINTENANCE OF A HIGH STANDARD 


Three separate laboratories—a chemical, physical, and research—are maintained at great 
expense, the two former make daily tests of raw material and finished product, and the research 
laboratory is constantly studying and improving existing types of batteries. 


Such detailed care, together with the best engineering ability, have combined to bring 
about the very wide use, forall battery purposes, of 


The “Chloride Accumulator”, The “Tudor Accumulator” 
and Tbe “Exide” Battery 


THE ELECTRIC STORAGE BATTERY CO. 


NEW YORK 1888 PHILADELPHIA, 1910 TORONTO 
(BOSTON, CHICAGO, ST. LOUIS, CLEVELAND, ATLANTA, a DETROIT, SAN FRANCISCO 


Your courtesy in mentioning the Journal will be appreciated 
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OLDACH ComPANy 


BOOK-BINDERS 


EDITION, LIBRARY, AND JOB BINDING 
51 NORTH SEVENTH ST. PHILADELPHIA, PA. 


: The Library of the Franklin Institute is prepared to undertake 
Translations a limited amount of work in connection with the verification of 


*¢° references and copying from English, German and French books 

References Verified and periodicals. A moderate charge will be made to cover 

° e expense. Inquiries should be addressed to the Secretary of 
Articles Copied the Institute. 


3 209 North Eleventh St. |* 
Gilbert D. Emerson PHILADELPHIA, PA. |/ 
LIBRARY BOOK BINDER 
-| DIRT AND FINGER-MARKS SUCCESSFULLY |< 
-| REMOVED FROM THE PAGES OF BOOKS, |« 
“| TORN LEAVES CORNERS 


The McDaniel Trap 
DISCHARGES CONTINUOUSLY AND NEVER BLOWS STEAM 
WATER GAUGES ARE USED TOSHOW THE WORKING OF THE TRAP 
Made Extra Heavy for High Pressure 


We also manufacture Reducing Valves, Exhaust Pipe Heads, Separators for Live 
and Exhaust Steam, Blow Off Valves, Relief Valves, Ejectors, Pump Governors, 
etc, SEND FOR CATALOGUE. 


WATSON & McDANIEL CO., Pa, 


R. D. WOOD & CO., Philadelphia, Pa. 


————MANUFACTURERS 


Hydraulic Tools, Pumping Engines, Centrifugal Pumps, Gas Producers, 
Water and Gas Works Appliances, Valves, and Hydrants 


Your courtesy in mentioning the Journal will be appreciated 
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1840 Standard of Excellence 1910 
HENRY TROEMNER’S 
Assay and Analytical 
BALANCES and WEIGHTS 


For All Scientific Uses 


Used by the Government of United 
States, Canada, Mexico, and China 


Price-list on Application 


HENRY TROEMNER 
No. 911 Arch St., Philadelphia, Pa., U. S. A. 


TESTING MACHINES 
HYDRAULIC PRESSES 


= We are always prepared to make tests of all kinds 


TINIUS OLSEN & CO. 


J. E. LONERGAN CO. 


Manufacturers of 


OILING DEVICES WHISTLES 
POP SAFETY VALVES and 
STEAM BOILER APPLIANCES IN GENERAL 


211-213-215 Race Street, Philadelphia, Pa. 


OPEN HEARTH 


scription for 
Electrical Machinery, Dredging, Rolling, and 
er Mill Machinery, Locomotive, Railroad, 
an 


Bridge Work, etc. 
Steel Castings of all 


McHAFFIE shapes and sizes, from 

1 lb. up. Superior for 
Crank-shafts, Gearing, and ergerpenes where 
great wearing results are required. 


Correspondence Solicited 


CHESTER STEEL CASTINGS CO. 
Works, Chester, Pa. Office, 407 Sansom St., Phila., Pa. 


Your courtesy in mentioning the Journal will be appreciated 
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500 North Twelfth Street, Philadelphia, Pa. 
CASTINGS 
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Weston Ammeters & Voltmeters 


FOR A. C. 
SWITCHBOARD 
AND PORTABLE 

SERVICE 


THESE INSTRUMENTS ARE 


Dead Beat, 
Extremely Sensitive, 
Practically Independent of 
Wave Form and Temperature 
Error, and require very 
Little Power to Operate. 
They will be found vastly superior in accuracy, durability, work- 
manship and finish to any other instrument intended for the same 
service. Weston A. C. instruments are so low in price as to be 
within the reach of all users of electrical measuring instruments. 


FOR SMALL PLANTS 


Weston Eclipse Direct Current 


AMMETERS::..4 
MIL-AMMETERS 
AND 
VOLTMETERS 
are well suited. They 
are of the soft-iron or 
electro-magnetic type, 
remarkably accurate, 
well made, nicely fin- 
ished, and_ especially 
low in price. Weston Eclipse instruments are far in advance of all 
preceding forms of the soft-iron types. Write for 
catalogue and information. 


WESTON ELECTRICAL INSTRUMENT CO. 
NEW YORK OFFICE, 114 LIBERTY ST. WAVERLY PARK, NEWARK, N. J. 
London Branch: Audrey House, Ely Place, Holborn. 
Paris, France: E. H Cadiot, 12 Rue St. Georges. 
Berlin: Weston Instrument Co., Ltd., Schoneberg, Geneststr. 5. 


Your courtesy in mentioning the Journal will be appreciated 
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THE FRANKLIN INSTITUTE 
SCHOOL OF MECHANIC ARTS 


is maintained for the purpose of furnishing an opportunity 
to Mechanics, Apprentices, and Students in Industrial works 
of spending two or more evenings in the week in learning 
the theory and principles of and best modern practice in, 
Mechanical, Free-Hand, and Architectural Drawing, 
in Mathematics, in Applied Mechanics, including 
' Machine and Structural Design, and in the Prin- 
ciples of Action of Steam, Electrical, and other 
Machinery, and in Naval Architecture. 


THE COURSES 


are logically progressive, and arranged to give a maximum 
of results with a minimum expenditure of time and money. 
The Instructors are experts in their several specialties. 


THE WINTER TERM 


began September 19, 1910, and ends December 22, 1910. 


THE SPRING TERM 
begins January 9, 1911, and ends April 12, rg11. 


STUDENTS ARE REQUESTED TO 
REGISTER PROMPTLY 


Graduates are eligible to membership in the Alumni 
of the Franklin Institute, with its privileges. 


For more detailed information, apply to 


The Actuary of the Franklin Institute 


15 South Seventh Street 
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THE 
ELLIOTT CRESSON 
MEDAL 


The FRANKLIN INSTITUTE awards the ELLIOTT 
CRESSON GOLD MEDAL under the provisions of the 
Deed of Trust from ELLIOTT CRESSON of the City of 
Philadelphia, dated the Eighteenth day of February, 1848, 
on the recommendation of its Committee on Science 
and the Arts. 

This Medal is to be awarded “either for some dis- 
covery in the Arts or Sciences, or for the invention or 
improvement of some useful machine, or for some new 
process or combination of materials in manufactures, or 
for ingenuity, skill, or perfection in workmanship.” 


Application should be addressed to 


THE SECRETARY OF THE FRANKLIN INSTITUTE 
13, 15, and 17 South Seventh Street 


PHILADELPHIA 
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ANNOUNCEMENT 


THE FRANKLIN INSTITUTE 


By a resolution of the Committee on Science and 
the Arts, all papers hereafter published in the Journal of 
the Franklin Institute will be subject to the award of one 
of the following Medals— 


THE HOWARD N. POTTS 
GOLD MEDAL 


THE EDWARD LONGSTRETH 
SILVER MEDAL 


The relative merits of the several papers appearing 
in the Journal during any current year will be passed 
upon .by a Special Committee appointed for the purpose. 


R. B. OWENS, 
Secretary 
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The John Scott Legacy 
Medal and Premium 


HE City of Philadelphia holds in trust 
under the legacy of John Scott, of Edin- 
burgh, a sum of money, the interest of 
which is to be used for the encouragement 
of ‘‘ingenious men and women who make 
useful inventions.’’ The legacy provides 
for the distribution of a Medal, inscribed ‘‘ To the Most 
Deserving,’’ and Money Premium in the sum of $20 to 
such persons whose inventions shall merit the same. The 
examination of the inventions submitted for the Medal and 
Premium has been delegated by the Board of City Trusts, 
of the City of Philadelphia, to the FRANKLIN INSTITUTE, and 
the INSTITUTE, under the competent assistance of its Com- 
mittee on Science and the Arts, undertakes to make the 
investigations free of charge and to recommend for the 
award all meritorious inventions. : 

Applications should be addressed to the Sechetary of 
the FRANKLIN INSTITUTE, from whom all information rela- 
tive thereto may be obtained. : 

Pursuant to the regulations for the ceend of the joe 
Scott Legacy Medal and Premium, the FRANKLIN INSTI- 
TUTE, of the State of Pennsylvania, has under consideration 
favorable reports upon accompanying applications. Any 
objection to the proposed awards, or evidence of want of 
originality of the invention, may be communicated to the 
Secretary of the INsTITUTE within three months of the date 


q 
: 
i 
| 
| 
4 4 
4 
xv 
7 


JouRNAL OF FRANKLIN INSTITUTE. 


HALL OF THE INSTITUTE 


December, !910. 


Notice is hereby given that the FRANKLIN 
INSTITUTE, through its Committee on Science and 
the Arts, has recommended, 


subject to proper 
objection as hereinafter stated, 


THE JOHN‘'SCOTT LEGACY 
MEDAL AND PREMIUM 


TO 


MR. D. McFARLAN MOORE 
of NEWARK, N. J., for his 


VACUUM TUBE ELECTRIC LIGHT 


Any objection to the above award should {be 
communicated within three months of the date of 


this notice to the Secretary of the FRANKLIN 
INSTITUTE, Philadelphia. 


R. B. OWENS, 
Secretary 
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HALL OF THE INSTITUTE 


December, 


Notice is hereby given that the FRANKLIN 
INSTITUTE, through its Committee on Science 
and the Arts, has recommended, subject to proper 
objection as hereinafter stated, 


THE EDWARD LONGSTRETH 
MEDAL OF MERIT 


TO 
MR. CHAS. J. BRANCH 
of PHILADELPHIA for his 
ASBESTO-GLEAM SHADES 


Any objection to the above award should be 
communicated within three months of the date of 
this notice to the Secretary of the FRANKLIN 
INSTITUTE, Philadelphia. 


R. B. OWENS, 
Secretary. 
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The Boyden Premium 


URIAH A. BOYDEN, ESQ., of Boston, Mass., has deposited 
with the FRANKLIN INSTITUTE the sum of one thousand dollars, 
to be awarded as a premium to 


“Any resident of North America who shall determine by experi- 
ment whether all rays of light,* and other physical rays, are or 
are not transmitted with the same velocity.” :: 


The following conditions have been established for the award of this Premium : 


r. Any resident of North America, or of the West India Islands, may be a competitor for the 
Premium; the southern boundary of Mexico being considered as the southern limit of North 
America. 


2. Each competitor must transmit to the Secretary of the FRANKLIN INSTITUTE a memoir 
describing in detail the apparatus, the mode of experimenting and the results; and all memoirs 
received by him after the first day of January, one thousand nine hundred and ten, will, as soon 
as possible after this date, be transmitted to the Committee of Judges. 


3. The Board of Managers of the FRANKLIN INstITUTE Shall, before the first day of January, 
one thousand nine hundred and eleven, select three citizens of the United States of competent 
scientific ability, to whom the memoir shall be referred; and the said Judges shall examine the 
memoirs and report tothe FRANKLIN INstITUTE whether, in their opinion, any, and, ifso, which 
of the memoirs is worthy of the Premium. And, on their report, the FRANKLIN INSTITUTE shall 
decide whether the Premium shall be awarded as recommended by the Judges. 


4. Every memoir shall be anonymous, but shall contain some motto or sign by which it can 
be recognized and designated, and shall be accompanied by a sealed envelope, endorsed on the out- 
side with some motto or sign, and containing the name and address of the author of the memoir. 
It shall be the duty of the Secretary of the FRANKLIN INsTITUTE to keep these envelopes se- 
curely and unopened until the Judges shall have finished their examination; when, should the 
Judges be of opinion that any one of the memoirs is worthy of the Premium, the corresponding 
envelope shall be opened, and the name of the author communicated to the Instrruts. The 
sealed envelopes accompanying unsuccessful memoirs will be destroyed unopened, in the presence 
of the Board of Managers. 

5. Should the Judges think proper, they may require the experiments described in any of the 
memoirs to be repeated in their presence. 


6. The memoirs presented for the Premium shall become the property of the FRANKLIN 
INSTITUTE, and shall be published as it may direct. 
The problem has been more specifically defined by the Board of Managers, as follows :— 
‘*Whether or not all rays in the spectrum known at the time the offer was made, namely, 
March 23, 1859, and comprised between the lowest frequency known thermal rays in the infra-red, 
and the highest frequency known rays in the ultra-violet, which in the opinion of the Committee 
lie between the approximate frequencies of 2 x 1044 double vibrations per second in the infra-red 
and 8 x 1044 in the ultra-violet, travel through free space with the same velocity.” 


*An award, made during the year 1907, covered the solution of the problem so 
far as the transmission of the visible and_ultra-violet rays are concerned. It has 
been directed by the Board of Managers that the balance of the fund be retained, 
to be awarded to such person as shall demonstrate whether or not the! infra-red 
rays are or are not transmitted with the same velocity as the other rays.) 
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AWARDS 


made by 


THE FRANKLIN INSTITUTE 
of the STATE OF PENNSYLVANIA 


The INSTITUTE awards the following Medals and Certificate 
on recommendation of its Committee on Science and the 
Arts :— 

The Elliott Cresson Gold Medal. 

The Howard N. Potts Gold Medal. 

The Edward Longstreth Medal cf Merit (Silver). 
The Franklin Institute Certificate of Merit. 


also 


The JOHN SCOTT LEGACY PREMIUM AND MEDAL is 
awarded by the BOARD OF CITY TRUSTS of the City 
of Philadelphia on the recommendation of the INSTI- 
TUTE. 


The BOYDEN PREMIUM to be awarded by the INSTITUTE 
to any resident of North America who shali demon- 
strate whether or not the infra-red rays of light are or 
are not transmitted with the same velocity as the 


other‘light rays. 


FOR FURTHER INFORMATION 


Apply to the Secretary of the INSTITUTE 
13, 15, and 17 SOUTH SEVENTH STREET 
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FRANKLIN INSTITUTE 


CERTIFICATE OF MEMBERSHIP 


Certificates of membership of handsome design, on fine parchment paper, and 
engrossed with the member’s name, suitable for framing, 19 x 24 inches in size, may be 
purchased by members in good standing. PRICE Se oe 


MEMBERSHIP BADGES 
May be obtained by members in good standing either in the form of a BUTTON, a 
PIN, OF @ PENDANT. ‘The design is circular, and consists of a bust in high relief of 
BENJAMIN FRANKLIN, surrounded by a blue enamel ribbon. The finish is blue and 
gold, and the metal work heavily gold-plated.:  . . . . . 1.00 
 tmeclid gold . . $6.00 
All badges are numbered and the owner’s name and number recorded. 


TERMS AND PRIVILEGES OF MEMBERSHIP 


Any person of legal age who is interested in the objects of the Institute is eligible 
to membership. It is necessary, however, to be elected by the Board of Managers. 

Resident Contributing Members pay FIFTEEN DOLLARS annually. 

Non-Resident Members.—Candidates residing permanently at a distance of 25 miles 
or more from Philadelphia may be elected as non-resident members, and are required to 
pay an entrance fee of FIVE DOLLARS and FIVE DOLLARS annually. 

Associate Members pay FIVE DOLLARS annually, must be over 17 and under 25 years 
of age, and have the privileges of the Institute except the right to vote or hold office. 

Life Members.—The payment of TWO HUNDRED DOLLARS in any one year secures 
a life membership, with exemptions from annual dues. 

Privileges.—Al1 members, so long as they are not in default for dues, are entitled to 
attend and take part in the meetings of the Institute, to use the library and reading-room, 
to vote at the annual election, to receive tickets to the lectures (ladies’ tickets included), 
and to receive one copy of the JOURNAL. (Except associate members, who may not vote 
or hold office. ) 

ignations must be made in writing, and cannot be accepted unless dues are paid 
to the date of resignation. 

[The f promes of the Franklin Institute is an illustrated monthly magazine, 80 pages 
octavo, and contains the lectures, papers, discussions, etc., presented before the Institute, 
besides many articles of interest relating to the progress of science and industries. ] 


The undersigned hereby expresses the wish to become a Member of the FRANKLIN 
INSTITUTE. 


NAME 


ADDRESS 


THE SECRETARY 
FRANKLIN INSTITUTE 


15 S. Seventh Street, Philadelphia, Pa. 
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Interest Your Boys 


IN THE 


Model Library Series, 25 Cents Each 


MAKING WIRELESS OUTFITS, by Newton Harrison. 61 pages, 27 illustrations. 

wine aes TELEPHONE CONSTRUCTION, by Newton Harrison. 74 pages, 43 
illustrations, 

ALTERNATING CURRENTS, SIMPLY EXPLAINED, by A. W. Marshall. 82 
pages, 32 illustrations. 

INDUCTION COILS, HOW TO MAKE AND USE THEM, by K. Stoye. 76 pages, 
35 illustrations. 


SIMPLE EXPERIMENTS IN STATIC ELECTRICITY, by P. C. Bull. 72 pages, 
51 illustrations. 


DRY eat eee AND HOW TO MAKE THEM, by N. H. Schneider. 59 pages, 
30 illustrations. 

THE STUDY OF ELECTRICITY AND ITS LAWS, by N.H. Schneider. 88 pages, 
54 illustrations. 

ELECTRIC BELLS, ANNUNCIATORS, AND ALARMS, by N. H. Schneider. 63 
pages, 59 illustrations. 

MODERN PRIMARY BATTERIES, by N.H. Schneider. 94 pages, 55 illustrations. 


SMALL ACCUMULATORS, AND HOW TO MAKE THEM, by P. Marshall. 80 
pages, 40 illustrations. 


ELECTRIC GAS LIGHTING APPARATUS, by H. S. Norrie. 101 pages, 57 illustrations. 


ELECTRICAL CIRCUITS AND DIAGRAMS, Part 1. Direct Current, by N. H. 
Schneider. 


ween a iy ~ CIRCUITS AND DIAGRAMS, Part 2. Alternating Current, by 
. H. Schneider. 


THE maanete TELEPHONE, ITS CONSTRUCTION AND FITTING UP, by N. 
Hughes. 80 pages, 23 illustrations. 


EXPERIMENTING WITH INDUCTION COILS, by H. S. Norrie. 76 pages, 23 


illustrations. 


SMALL ELECTRICAL MEASURING INSTRUMENTS, by P. Marshall. 90 pages, 
59 illustrations. 


THE WIMSHURST MACHINE, HOW TO MAKE AND USE IT, by A. W. Marshall. 
112 pages, 30 illustrations. 


PRACTICAL ELECTRICS—A Universal Handybook on Electrical Matters. 135 
pages, 126 illustrations. 


SMALL DYNAMOS AND MOTORS, HOW TO MAKE AND USE THEM, by 
F. E. Powell. 76 pages, fully illustrated. 


SMALL ELECTRIC MOTORS, HOW TO MAKE AND USE THEM, by P. BE. 
Powell. 75 pages, 48 illustrations. 


WOODWORK JOINTS, HOW TO MAKE AND WHERE TO USE THEM. 101 
pages, 178 illustrations. 

INVENTIONS, HOW TO PROTECT, SELL, AND BUY THEM, by P. B. Wright. 
114 pages, 1 drawing. 

MODEL STEAM ENGINE DESIGN, by R.M. De Vignier. 102 pages, 34 illustrations. 

SIMPLE SCIENTIFIC EXPERIMENTS, by A. De Ratti. 69 pages, 59 illustrations. 


And many other titles. Descriptive circulars free. 
Can be had from any BOOKSELLER, or from the publishers 


SPON & CHAMBERLAIN 


123-K LIBERTY STREET 3 


Your courtesy in mentioning.the Journal will be appreciated 
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| 
SOUTHWARK FOUNDRY 


=== MACHINE COMPANY === 
PHILADELPHIA, PA. 


Porter-Allen and Corliss Steam-Engines 
Weiss Counter-Current Condensers 
Blowing Engines for Blast Furnaces :: Pumping een 4 


CYRUS COMPANY, SUCCESSORS To 


THE CONTAMINATION OF CITY AIR 


BY 


DR. GEORGE A. SOPER 


Boston Society of Civil Engineers 


JOURNAL OF THE ASSOCIATION 
OF ENGINEERING SOCIETIES 


30 cents per copy August, rg910 $3.00 per annum 


31 Milk Street FRED. BROOKS, Sec’y Boston, Mass. 


Your courtesy in mentioning the Journal will be appreciated 
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FIDELITY TRUST COMPANY 


Nos. 325-331 CHESTNUT ST. Nos. 43-53 SOUTH FOURTH ST. 


Capital, $2,000,000 ; Surplus Earned, $8,000,000 
Pays Interest on Deposits. Executes Trusts of Every Description. 
Safes for Rent in Burglar-proof Vaults. Securities and Valuables Taken for Safe Keeping. 
_ Wills Safely Kept Without Charge. 


1840 CUNARD LINE 1910 
LIVERPOOL and QUEENSTOWN via FISHGUARD 


also to the 
MEDITERRANEAN and ADRIATIC 
Accommodation unsurpassed 
MAURETANIA and LUSITANIA 
ond Suomen Time five days to London via Fishguard with other well-known 


line composing the fleet. For information and passage apply to 
JAMES HOGAN, G. P. A., 606 Chestnut Street 


The United States | Artistic Job Printing 


Audit Company | Prompt service and moderate prices 
Drexel Building, Philadelphia Postal brings Sample of 


Temple Court, New York 9) | ETTER-HEADS, ENVELOPES, &c. 
We are the ap Auditors 


for over one hundred corporations, RIVAL PRINTING co. 


firms and individuals, 113 North Seventh S 


PATENT | The Genk: Medinet Co. 


WILLIAM J. JACKSON ARCADE BUILDING 
1300 Land Title Building i ; Contractors’ Machinery, New and Second- 


Philadelphia, Pa. hand. Crushers Road Rollers, ete. 


NOTI 
ce Space like this, on this page, $12.00 
Members who do not preserve their | per year, payable on receipt of copy of 


copies of the Journal will confer a favor | Journal containing first insertion of 
by presenting them to the Institute. | advertisement. 


N HASSELBERG BROS. BANCROFT & . BROTHER 
7 Street ESTABLISHED! 
SIG | INSURANCE IN ALL ITS BRANCHES 


PHILADELPHIA | 114 South 6th St., Ledger Building, Phila. 


A. P. WITTEMAN COMPANY 
MANUFACTURERS 
STEEL FORGINGS, CRANK SHAFTS, DIE BLOCKS, BARS 
112-116 N. BROAD STREET, PHILADELPHIA 


(WORKS, CHESTER, PA.) 
Your courtesy 'n mentioning the Journal will be appreciated 
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PAINTS, VARNISHES, FILLER 


For Every Purpose 


EUGENE E. NICE, Mfr. 
272-274 South Second Street Philadelphia 


S. E. FAIRCHILD JR Procured for In- 

ventions and de- 

AND MininG ENGINEER | signs. Trade- 

General Surveys, marks Registered, Patent Causes, Examinations, 

Franklin Building, 133 S. 12th St., Philadelphia Searches, etc. Call or send for Book of Instructions. 
WIEDERSHEIM & FAIRBANKS 


SAMUEL P. SADTLER & SON | John A. Wiedersheim DeLong Buildin 
Consulting Chemical Expert m. Caner Wiederseim 1232 Chestnut St. 
ine ; H. Hayward Fairbanks Philadelphia 
Analyses and reports made in all branches of 
industrial and applied chemistry. Expert assis- | r 
tance in the development of chemical processes 
and patents, and preparation of testimony in 


EVERYTHING IN THE 


chemical patent suits. Raw materials and waste : 
products of manufacturing processes specially Draughting and 
studied and reported upon. Engineering Line 


Office and Laboratory 


N. E. Cor. 10th & Chestnut Sts., Phila. 


Fourth Floor | 


Drawing and Blue Print Papers 


F. WEBER & CO. 
1125 Chestnut Street 


«BEVEL GEARS 
Cut Theoretically Correct 


HAMLIN & MORRISON 
ANALYTICAL CHEMISTS 
FORREST BUILDING 


PHILADELPHIA Spur, Bevel, Worm, Spiral 
Gear Cutting 
Riehle Bros. Testing Machine Co. H > Bils 
Engineers, Founders, Machinists ugo eram 
1424 N. 9th St., Philadelphia, Pa. 1229 Sees | Garden 
| 


Telephone Connection. Cable, “‘ Riehle. ”’ 
Correspondence Solicited from Parties desiring parte 

the Latest Improved United States Standard 

Testing Machinery and Appliances of all varieties STEEL ano BRASS 

and capacities. 


3704 N. Broad Street Philadelphia “KNIPE” BALL BEARINGS 
Electrical Contractor | foo 
Both Phones Pressed Steel Mfg. Co., 504 Land Title Building 


Philadelphia Book Co. || 2 5 per cent. of f 
ENGINEERING AND On Brown and Sharpe 
TECHNICAL BOOKS and Starrett’s Tools 


17 SOUTH NINTH STREET | At GSUPPLEE’S 


Your courtesy in mentioning the Journal will be appreciated 
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The 
United Gas Improvement 
Company 


Broad and Arch Streets <8 Philadelphia 


LESSEES, OPERATORS, AND BUILDERS 


GAS WORKS 


Largest Builders in the World of 
Carburetted Water-Gas Plants 


Sole American Builders of the 


STANDARD DOUBLE SUPERHEATER 
LOWE WATER-GAS APPARATUS 


Total sets installed to Dec. 31st, 1909 . . 721 
Total daily capacity to Dec. 31st, 1909 . . 585,590,000 cu. feet 


Tar Extractors for Carbe.+tted Straight Stand Pipe Cleaners 
Water Gas Straight Stand Pipe System for 
Photometrical Apparatus Coal Gas Retorts 
Gas Analysis Apparatus Waste Heat Boiler 
Recording Gauges | Hygrometer 
Meters for regulating air and steam supply to water-gas apparatus 


Your courtesy in mentioning the Journal will be appreciated 
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If it isn’t ELECTRIC 
It isn't MODERN 


Any Consulting Engineer who specifies 
the installation of a private plant before 
thoroughly investigating the economy of 
Philadelphia Electric Service is deliberately 
sacrificing his client's interests. If you are 
designing any properties requiring Electric 
service, send for us NOW! 


THE PHILADELPHIA ELECTRIC COMPANY 
TENTH and CHESTNUT STREETS 


INDICES 
TO THE SUBJECT-MATTER AND AUTHORS 


THE FRANKLIN JOURNAL 


AND THE 


JOURNAL OF THE FRANKLIN INSTITUTE 


January, 1826, to December, 1885, Price, $5.00. 
January, 1886, to December, 1895 
January, 1896, to December, 1905 


Address THE ACTUARY OF THE FRANKLIN INSTITUTE 
15 South Seventh Street PHILADELPHIA, PA. 


Price, $1.50 each. 


CHEMICALS 
POWERS-WEIGHTMAN-ROSENGARTEN CO. 


FOUNDED 1818 
NEW yoRK PHILADELPHIA ST. Louis 
Our Product supplied by the trade throughout the United States. 


Your courtesy in mentioning the Journal will be appreciated 
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The Hammond Typewriter 


No. 12 Model 
Is in a Class All by Itself 


AVE the HAMMOND demonstrated to you and 
see if it will not do your work better than anything 
else before purchasing a Typewriter. 


HAMM 
Uniform OND Visible 


Impression Writing 
Two-color 
Interchangeable Ribbon 
Type 
ANY 


Perfect <i LANGUAGE 


Alignment est Machine 
Paper ~ > ae Back Spacer 


q@ It makes no difference how hard or light you strike a key, the impression 
is always the same 

q In a fraction of a minute you can change from one style of type to 
another. 

q@ Any language on the one machine, by simply changing the type shuttle. 

Striking two or more keys at the same time does not affect the alignment. 

@ The carriage ends are open, permitting the use of any width paper. 


Write for Particulars 


The Hammond Typewriter Co. 
537 East 69th Street New York, N.Y. 
Philadelphia Branch, 33 and 35 S. 10th St. 


Your courtesy in mentioning the Journal will be appreciated 
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The Bell Engraving Company 


236 CHESTNUT STREET, PHILADELPHIA, PA. 


HALF-TONE AND LINE CUTS 
of the Finest Quality at 7oderate Rates 


ENGRAVERS FOR “THE JOURNAL 
OF THE FRANKLIN INSTITUTE” 


Mechanical and Scientific Apparatus a Specialty 
CONTRACTS TAKEN FOR CATALOG WORK 


This Inexperienced Boy with an 
ADDRESSOGRAPH 


can do more to promote business than your best 
salesman—can handle more detail work than your 
four best clerks—and every bit of work he does is 
absolutely unfailingly accurate. 

The easiest, most profitable, most economical way to get 
new business, and to hold your trade, is to circularize a 
selected list of prospects. 

A personal letter or circular gives almost the same re- 
sults as a personal interview, at a small fraction of the cost. 

Your office boy, with the Addressograph, can address en- 
velopes, cards, circulars, letters, and all classes of mail- 
matter at the rate of fifty to sixty per minute. 

The addresses are printed from type—are absolutely ac- 
curate and look exactly like the best typewriting. 

Not only can the Addressograph be used in your mailing 
department, but also in your pay department for writing 
time-clock cards, pay envelopes, piecework tickets, pay 
sheets and other forms; in your auditing department for 


addressing statements, listing customers’ names on ledger pages, etc.; and in your shipping 


department for addressing shipping tags. 


More than thirty thousand merchants and manufacturers in 239 distinct lines of business 


are using the Addressograph. You cannot afford to be without it. 


Write to-day, stating the nature of your business, the different regular lists which you 
have and the respective size of each. We will tell you how the Addressograph will aid you to 


extend your trade and save money over your present methods. 


you nothing and put you under no obligations. 


The information will cost 


ADDRESSOGRAPH COMPANY 


888 W. Van Buren Street 


CHICAGO, ILL. 


Your courtesy in mentioning the Journal will be appreciated 
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Make Your Home 


If you insist upon the purity of 
your food; if you demand mod- 
ern heating and lighting sys- 
tems; if you recognize the im- 
portance of sanitary plumbing— 


You can no longer afford to 

retain the broom, duster, and 

# other antiquated and inefficient 
=. implements of house-cleaning. 


Be consistent—install a vacuum cleaner—and 
in choosing your machine, remember that the 


KellerSaritto 


VACUUM CLEANER 


Is the most efficient, durable, and complete 
portable cleaning outfit yet produced. 


Efficient because it cleans more thoroughly and 
rapidly at less cost for current. 

Durable because it will last the average family 20 
years. 

Complete because a full equipment of tools is pro- 
vided, sufficient for 20 daily uses. 


Keller-Santo is used in the Vatican at Rome and by the 
Government at Washington. 


We are willing to send the Keller-Santo anywhere on trial, 
because we have found that in competitive tests it always wins out. 


Our new book, ‘‘The Dustless Home,’’ tells all about the 
Keller-Santo. Copy free on request. Write to-day 


_ Department F-1. 


Keller Manufacturing Co. 
21st and Lippincott Sts. Philadelphia 


Your courtesy in mentioning the Journal will be appreciated 
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This mark on a steel pulley 
clears the atmosphere of any pos- 
sible doubt as to its quality. 


THE AMERICAN 
STEEL SPLIT PULLEY 


combines maximum strength with 
minimum weight. Made by the 
largest Pulley Manufacturer in the 
world. 


American Steel Pulleys are sold by 
supply houses everywhere. 
Catalog on request. 


THE AMERICAN PuULLeEy Go. 


MAIN OFFICE & WORKS PHILADELPHIA, U.S.A. 
Chicago Branch, 124 S.Clinton St. 


Your courtesy in mentioning the Journal will be appreciated 
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| J. B. LiePIncot®. COMPANY | 

227 Seuth Sixth Street Penmeylivania | 
WASHINGTON SQUARE PRESS | 
have exceptional . facilities for i 


medica! and scientific works, school 
hospita!, asylum, and institutional reports. 


rect, revise, ond publications of every | 


Philedciphia 


| 


stribution and of biographical, his- | 


A specialty is made of the 
and monographs for private 
torical, and genealogical works. || 


ther of single volumes or of complete libraries. | 


and photographs sent for estimate | 


Levant morocco, ef 
Manuscripts, models, drawings, 


or publication are kept in fire-proof vaults. - 
Correspondence concernin 
| tion of book or pamphlet 


the manufacturing of every descrip- 
solicited and given prompt attention. | 
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ABLISHED 1863. 


AMERICAN STANDARD 


FILE 


PHILADELPHIA, PA. 


THE FRANKLIN INSTITUTE 
SCHOOL OF MECHANIC ARTS 


EVENING CLASSES IN 

Free-Hand, Mechanical, and Architectural Drawing, 

Mathematics, Applied Mechanics, including Machine 

and Structural Design, the Principles of Action of 

Steam, Electrical, and other Machinery, and Naval 

Architecture. 

The Courses are arranged to give @ maximum of results with 
a minimum expenditure of time and money. The Instructors are 
experts in their several specialties. 

fhe Winter Term began September 19, 1910, and ends 
December 22, 1910. 

The Spring Term begins January 9, 1911, and ends April 


12, 


SEND FOR. BOOKLET TO 


THE ACTUARY OF THE FRANKLIN INSTITUTE 
15 SOUTH SEVENTH STREET 


BLACK FILE WORKS 


Twelve Medals Special Prize 
Awarded Gold Medal 

at International at Atlanta, Ga. 
Expositions 1895 


G. & H. BARNETT CO., Philadelphia, Pa. 
See our exhibit in the Bourse, Fifth near Market Street, Philadelphia 


Copy of Catalogue will be sent free to any interested file-user upon application 
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